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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (heaepalibHOI paboueil mporpaMMbl BOCITUTAHUS
U C Y4YeTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUs» B
oOpazoBaTebHbIX opranuzanusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe MpeIMETHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUH C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpEAeNIIeT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromerocss Mo OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHHU CIY)KHUT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
HSHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopmMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JXKU3HU, TaK U B TPO(HECCHOHATLHON IEITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU O0ECHEeuMBAIOTCS CHEUU(UKOM
colepkaHusl  yd4eOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruuecku
aJanTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro 0oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKON XUMHHU.

CrpykTypa coaep:kaHusl MPOTPaMMbl MO XUMHH C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOro moaxoga kK €€ uaydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSA QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue nmporpamMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHUS] O XUMUUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHrne XMMHUU MPOUCXOAWUT C MPUBICUYECHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mMupy», «buonorusa. 57
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NeATEeNIbHOCTHU YEJI0OBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3aja4a
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHYECKUX 3HAHUA —
BOKHEUIIKNX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKHUX MOJT0KEHUH, JOCTYITHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIHi, B
(bopMHUpPOBaHUY U PA3BUTHH ITO3HABATCIIEHBIX YMEHUHN M X IPUMECHEHHUH B YI€OHO-
MO3HABATEILHON M Y4eOHO-UCCIIENOBATEIBCKON EATeIbHOCTH, OCBOSHUHN TPABUI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HAaYEHWE MPUOOPEIIN TaKKE IEJTH, KaK:

— (opMupOBaHHE WHTEIUICKTYaJIbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATCILHOMY MPHUHATHIO PEIICHUM,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamNpaBIICHHOCTh OOYYECHHMsSI HA CHCTEMaTH4YeCKOE TMPHUOOIICHHE
oOydJarmmxcs K CaMOCTOSTEIBHOW TO3HABATEIBHON JEATEIHPHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrnieueHUe YCIOBUHM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHWUS W CAaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIUH), MMECIONIUX YHUBEpPCAIbHOE 3HAUYCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATLHOM U ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIHOJIb3yd 3HAHUS MU ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmHpoBaHHWE Yy OOyYaloOlUMXCSl T'YMaHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IEJIECO00pa3HOro0 TOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXpPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpoGuis M HAMPABICHHOCTH JaTbHEHUIIETO
o0yJeHHUSI.

OO611ee unciio 4acoB, OTBEIEHHBIX /IS U3yUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
oOmrero oOpaszoBanus, coctaBiser 135 yacoB: B 8 kacce (2 yaca B Heeno) B 8A-
67 gacoB (01.05 — npa3guuunbie quK), B 8b — 65 vacos (23.02, 09.03,01.05, 11.05
— Mpa3JIHUYHbIE JTHU), B 9 Kiacce — 67 yacoB (2 vaca B Henento) B 9A, b (23.02,
09.03,01.05, 11.05 — npa3aHUYHBIE THU).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HaYK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BElleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIgIpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomuuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIeCTB. XuUMHUeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YUYCHHE U OMHMCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Mejla ¢ KUCIIOTOM) SBICHUM, HAOIIOACHUE U
ONMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHUE THAPOKCHIA
Meau (II) mpu HarpeBaHuM, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elieHHus CMECeil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOUIETO0 3aKOH COXPAHEHHMS MACChl, CO3JaHUE MOJENIeH MOJIEKYII
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpoCcToe
BemiectBo. HaxokaeHnue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0oparopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — alioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE peakuuu. TOIuMBO: yroinb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCHJIEHHE MAPHUKOBOTO 3((PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
dbu3YecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CTIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. PacyéTsl Mo XUMHYECKUM YPaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoOJie M B KU3HU YesloBeKa. KpyroBopoT BoJbl B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss neopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3yroniie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcuaoB. ®Dusznueckue MW XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHOBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Comu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBs3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COECIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKaHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (1mosxapa), 03HaKOMJIEHHE ¢ 00pa3IiaMu OKCHIOB U OTTUCAHUE
UX CBOMCTB, MOJy4YeHHE, CcOOHMpaHHE, paClO3HABaHHE U M3YYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITOJIb30BaHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETalJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJIEOMATEPUANIOB), HCCIEJOBAHUE
00pa3IoB HEOPTraHUUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpaIM3alluy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OIHOTO
METaJllIa JPYTUM W3 PAcCTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM(POTepHbIE OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u juimHHONIeproiHast popmbl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPa, HOMEPOB MEPHUO/Ia U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [leprnoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIaM U MEPUOaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB [UJI1 Pa3BUTUA Hayku W npaktuku. [[. V. MeHnneneeB — y4yé€HbId U
rpaXkJaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIMXCS CUCTEMHBIMH JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OO01muMe ecTecCTBEHHO-HAYYHbIE MOHATHUS: HAay4yHBIM (DakT, runoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, KiIaccu(ukamus, NEePUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHHE, MOJIENb, SIBIICHUE.

®dusznka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3apsj, BEIIECTBO, TEJNO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIEeCTBA, Tra3, (U3MUYECKHE BEJIUYUHBI, EIUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYecCKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJTUsl, KIS U UX COSTUHCHU I
B COOTBETCTBUM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonuueckoir cucreme
CTPOEHUEM UX ATOMOB.

CtpoeHue BelecTBa: BHJIbI XUMUYECKOW CBA3U. THIIBI KPUCTATITMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKHUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHUIO KaTalau3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumMudeckoi peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsTHE 0 rOMOTeHHBIX M IeTepOTreHHBIX
peakuusx. llonstue o karanuse. [loHsaTne 0 xumuueckom paBHoBecuu. DakTopsl,
BIUSIOIIME HA CKOPOCTb XMMHUYECKONW PEAaKUHH U IOJIOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHOM  pEaKIUH. CocraBnenue ypaBHEHHU
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMi C  HKCIOJIb30BaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUST PEeAKIIM HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THIPONIH3E COJEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIEIOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALUU KUCTIOT, 1IeJ0Yel U coiel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJIEHWE Ta3a, 00pa30BaHHE BObI), OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, pEeaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 1 MX cOeAMHEHUS

OO6mast xapakrepucTuka TranoreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HEMeTajUlaMu, IiesoyaMu). XiopoBoaopon. ConsiHas KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa H
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BaxkHenme XJIopuabl U UX HaX0XKICHUE B
IPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3ndyecKkue CBOICTBA
MPOCTBIX BEUIECTB — KHCIOPOa U CePbl. AJNIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011IH1e KaK MPeACTaBUTEIIS
KJjlacca KHMCJIOT M crnenuduueckue). XUMHUYECKUE PEaKkIuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEepHOM KHUCHOThl. [IprmeHeHue cepHol
KUCIOTBl. CONM CEepHOM KHUCIOThHI, KAa4ECTBEHHAas peakius Ha CyJab(aT-HoH.
Haxoxnenne cepbl u €€ COeNMHEHUNW B TpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpellbl COCOUHEHUSMU Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPEeI0TBPALLECHUS.



OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, pacIpOCTPAHEHUE B MPHUPOJE,
dbu3nueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATbHBIX YAOOPEHU.
XUMHUYECKOE 3arps3HEHNE OKPYKalollel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTporHbie
moaudukanuu gocdopa, pusnueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas xucnora, ¢puznueckrue U XUMHUYECKHE CBOMCTBA, MOJIyYECHHE.
Hcnonb3oBanue ¢pocharoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIIEPO/I, AJTIOTPOITHBIE MOIU(PUKAIIHH,
pacnpocTpaHeHue B IpUpoje, PU3ndeckue U XuMUYECKue CBOMCTBA. ANCOpOIuS.
Kpyrosopor yriepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3Wyeckue Hu
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHW3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUEe MPOoOIeMBbl, CBsA3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUII0TE3a TJI00AIBHOTO TMOTEIJICHUs] KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbpHas
Kacinora U e€ conu, uX (U3MYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHBIE TOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COSAMHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPHH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTH),
IPOJIYKTHl MX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHH .

KpemHunii, ero d¢usnueckne W XUMHYECKHE CBOWCTBA, MOJNYYCHHE W
npuMenenune. CoequHeHust KpeMHusl B mpupoze. O01Iue npeacTaBieHus: 00 OKCHJIE
kpemuus (IV) u kpemHueBoi kucinotre. CUIUKAThI, KX MCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHeHIne CTpouTelibHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. IIpoOimempl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTEINIbHBIX MAaTEPUAIOB B OBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa3l0B HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHUsI, OMBITHI, OTpaxaromue (U3NYECKUE M XUMHUUYECKHE CBOICTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO KCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAIOTEHUIOB), 03HAKOMIIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsI caxapa MoJl IeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHNN (BO3MOXKHO UCIIOJIL30BaHUE BHJICOMATEPHUANIOB), 00pa3iaMu a30THBIX
u (ocopHBIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHE KAYECTBEHHBIX pEAKIMN HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHUE TPUZHAKOB WX MPOTEKAHUS, B3aUMOJACHCTBHUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yUYEHHE MOJCICH KPUCTAIUIMYECKUX PEIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOIMH pacTBOPEHHBIX
BCIIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOras3a, MOJy4YEHUE,
cobupaHue, paclio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNE SKCIIEPUMEHTANIbHBIX 3ajla4y Mo TeMe «BakHellne HeMeTaulbl U UX
COCZIMHECHUS.

MeTta/ulbl M UX COeTMHEHMS

OO6m1as xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux nonoxeHuss B Illepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l H.
MenpeneeBa u crpoeHus atoMoB. CTpoeHue MeTaioB. Mertajuimdeckasi CBsI3b U
METAIMYECKasi  KPUCTANIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKHe CBOKCcTBa MeTauioB. O01me
crocoObl Toy4yeHus MeTauioB. [loHsATHE O KOppO3MM METANJIOB, OCHOBHBIE
crocoOBbl 3alIUTHI X OT Koppo3uu. CriiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTaibl: MmoJjiokeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusi u Kanusi). OKCUIbl U
TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IIeOYHBIX METAUIOB U HUX
COEMHEHUM.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd H  KaJIbIWM: TOJIO)KEHUE B
[Tepunoanueckoil cucreme xumuueckux 3emenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxOXJeHue B npupoje. duznueckue 1 XUMUYECKHE CBOMCTBA MarHusi U



Kaubliusl. Baxueiie coefuHeHus Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoKaeHue B mpupoae. Pusuyeckue U
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUIbl, TUIPOKCUIbI U conn kenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBHUS OKCHA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEaKIINil Ha MOHBI: MAarHUS, KaJIbIKs, A TFOMUHMS, [IUHKA, xkene3a (11)
u sxene3a (III), menu (II), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB T'UAPOKCHIA ATFOMUHHUS U
TUAPOKCHIA [IMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 3a7a4d 10 Teme «Baxnenmue
METAJUIbI U UX COCAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B MOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momors mnpu
XUMHUYECKHX OKOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (IpeAenbHas TOMycTHUMast
KOHIIeHTpanus Beuects, nainee — [1/IK). Ponp xumuu B pemieHnn 3K0JIOrM4eCcKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3ll0B MaTepHANOB (CTEKIJIO, CIIaBbl METAJIOB, MOJIMMEPHBIC
MaTepuarbl).

Mesrcnpeomemmnuwie cea3u

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCUPUKANUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOIOTHUS, MaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, IIPOBOIHUKH,
MOMYPOBOJHUKH, JUDIIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, a3, PacTBOpP, paCTBOPUMOCTb, KPUCTAIITMYECKAsI
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoJHIIE.

buonorus: dorocunHTes, nprxanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHMS MPOTrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUjaMW M HOPMaMH TOBEJIECHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paclIMpeHUe ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIUTAHMS :

LEHHOCTHOT'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HACJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKWU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpHOM HMH(pOpMaIMeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX I€SITEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMIOJHEHUM XUMUYECKHUX HKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX TPOECKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIIH
B MpoIiecce ITON YueOHOU eI TebHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBENICHUE
U MOCTYNKH CBOMX TOBApPHUIIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOW M YUTATEIbCKOW KYJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMU TEKCTaMHU, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CrOCOOHOCTh K caM0oOOpa3oBaHWIO, TMPOCKTHOM H  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuil u Tpyaa pa3IMuHoOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JESITEIHLHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHU, OCO3HAHHBIA  BBIOOD
WHJMBUTYaJTbHON TPACKTOPUH MPOJOJDKCHUST 00pa3oBaHUs ¢ YU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K TPUPOIEC KAK HCTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyYILEeCTBOBAaHUS, INOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30TMIACHOTO MOBEJEHUS MIPHU paboTe ¢ BEIIECTBAMH, & TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOM  KYJIbTYpbl, OCO3HAHUS [IJIOOAJBbHOIO  Xapakrepa
AKOJIOTMYECKUX MPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTATOB BBIACISAIOT 3HAUYUMbBIC JIA
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIEC IOHATHS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpBIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYUIECTBICHUIO YYEOHOU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBSA3b C JPYTMMHU TOHSITHUSMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX ()aKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DSJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HAaBATENbHBIX 3a1a4, C YUETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapaKTEPU30BATh CYIIECCTBEHHBIE
NPU3HAKU U3YYaeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
NPAaBIJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €0 Pe3yJbTaT, (OPMYIUPOBATH 000OIIEHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 MpojeraHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUIOB U (HOPM TPECTABICHUS, MOIYIaeMy0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHUS PA3ITMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Mpolecce Yy4yeOHOH U
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0O€ hanora u (M) TUCKYCCUH) MO CYIECTBY
oOcyxaeMoi Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JCSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMHUYECKOT0 JIKCIEepuMeHTa (J1abopaTopHOro OMbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M  MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Yy4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKEe KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepPCcaIbHbIE YUeOHbIe 1eiiCTBUA:

YMEHUE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(HEeKTUBHBIE CIOCOOBI PEeIIeHHs] YIEOHBIX H
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA QITOPUTM  JEWCTBUU MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yJbTaTa 3asABICHHON LEIH, YMEHHE
MCIOJIb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IIpeIjIaraeéMble B YCIOBUU 3aJaHHMH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pE3YJbTATOB IO OCBOCHHUI 00S3aTEIbHOTO
COJIEpKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIMIMMHCA HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NedcTBUM, crneuudpuueckue s NOpeaMeTHoM obnactu «XuMHS», BUIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSTHN: aTOM, MOJIEKyIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE ¥ HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJMYECTBO BEIIEeCTBa, MOJIb, MOJISIpHAash Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEeaKIUu 3aMelIeHUs, pPeaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIAPHASI U HEMOJspHAs KOBaJEHTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITHUS MIPYU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBlieHUS (GOpMyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynam, BHI XHUMHYECKOW CBs3U (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoii
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATUS  «TJIABHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpymma (b-rpymnma)y, Mansie u
OombIIMEe TEPHOJbI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema XuMHueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesIeHUue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXK/Aasi ONUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHU COOTBETCTBYIOILUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaU€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISITh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO0 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOM peakilny;

NPUMEHSTH OCHOBHBIE OIEepaIii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3allio, KiacCcupUKaIuio,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — /I M3Y4Y€HUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIeI0BaTh MpaBUiiaM MOJIb30BAHUS XUMUUECKON OCYA0H U 1ab0paTOpHBbIM
o0opyaoBaHMEM, a TakXKe IMpaBWiIaM oOOpalleHHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB 110 MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(BoopoJla W KHCIIOpPOJA), MPUTOTOBICHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCcOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI [0 PACIO3HABAaHUIO PAacTBOPOB LIEIOYEN U
KUCJIOT C MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrue).

K koHily 00ydenus B 9 ki1acce npeIMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJ€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PeaKIlusi, XUMHUIECKasi CBSI3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLHUALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XWMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJUTUYECKasl ), KpUCTAIUTMYECKas pEIIETKA, KOPPO3US METAILIIOB, CILIABbI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasT KOHIIEHTpAILIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYID CHUMBOJHUKY JUIsi COCTaBjieHUS (HopMyl
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaUIM4YecKas) B HEOPraHHMYEeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYCCKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEpPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmIee YUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJIIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B MpeJeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(EeKTy, M0 M3MEHEHHUIO CTETICHEH OKHUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJSITb YpPaBHEHUS JJICKTPOJIUTUYECKOW JHUCCOLUMALMU  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUN B Pa3TMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO i MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEeHTa Mo (opMylie COeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKOUN peaKinu;

COOJIOIaTh TIPaBHJIA TIOJIH30BAHM XUMUYECKOU MOCYAOH U IaOOpaTOPHBIM
o0opylnoBaHWEM, a TakKe TpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHH C WHCTPYKIUSMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB TIO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPK/IAONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIPOKCHJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEpPaIlUi MBICTUTEIBLHON AESTEHbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBICHUE PUINHHO-
CJICICTBEHHBIX CBA3€H — NJII M3yYECHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HAOII0eHuE,
U3MEepeHne, MOICIMPOBaHNE, SKCIIEPUMEHT (PEaibHbIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
KonTtpoibHbie IIpakTH4eckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Paznea 1. IlepBoHayanbHble XMMHYECKHE TOHATHSA
11 Xumusi — BakHast 00J1aCTh €CTECTBO3HAHUS 5 bubnuoreka [JOK
' Y MIPAKTHYECKON JEATEIBHOCTH YEJIOBEKa 2 https://m.edsoo.ru/7f41837¢
1.2 BemectBa n XuMu4ecKkue peakuuu 13 1 1 bubmorexa OK
' - peartt https://m.edsoo.ru/7f41837¢
Hroro no pazneny 18

Pasznen 2. BaxHelinue npeacTraBuTe/ M Heopranneckux Bemiects. KosimuyecrBeHHbIe OTHONIEHHSI B XMMUM.

bu6mmoreka [IOK
2.1 B .K ! 0 2
O3AYX. BHCTOPOAL. LIOHATHE b OKCHAAX https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 B ! 2 1
OZIOPOAL. LIOHATHE O KHCIIOTAX H COIAX https://m.edsoo.ru/7f41837¢c
)3 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX 3 bubnuoreka [JOK
) COEIMHEHUN https://m.edsoo.ru/7f41837¢c
2.5 KonuuecTBeHHbBIE OTHOIIIEHUS B XUMUH 8 1
Wroro no pazgeny 15

XuMu4yeckasi CBA3b.

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuoaguveckasi cucrema xumnuyeckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas
CHCTeMa XMMHYeCKHUX dneMeHToB . U.
MenneneeBa. CtpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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XUMHYECKAA CBA3b.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

10

bubmmoreka [{OK
https://m.edsoo.ru/7f41837¢c

Pa3nen 4. PactBopenne. PactBopbl. CBolicTBa pacTBOPOB 3J1€KTPOJIUTOB

PactBopenue. PacTBopuMoCTh BELIECTB B

4.1 5 1
BOJIE.
40 Knavccm HEOPraHUYECKUX COCMHEHUH, X 2 .
CBOMCTBA
Hroro no pazneny 17 bubmorera [IOK
https://m.edsoo.ru/7f41837c
Paspnen 5.OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEaKIMU.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC
5.1 4 1
peakuu
WUTOIO MO PA3JIETY 4 bubmorexa HOK
https://m.edsoo.ru/7f41827c
Pe3epBHOE BpeMm 2
OBUIEE KOJIMYECTBO YACOB I10 67/65 5

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
KosmnuecTBo yacos JteKTpoHHBIE
Ne Tema vpoka Konrpoas | [IpakTnyec Mata usy e uupposbie
n/m yp Bcero | Hble KHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
8A 8b
TexHuka 6€30MacCHOCTH Ha YpOKax
. Ilpeame . Po
1 xumud. [Tpeamer xumun. Posib 1 03.09.2025 | 01.09.2025 bubmmoreka [IOK
XMMHH B )KU3HHU YeJIoBeKa. Tema u https://m.edsoo.ru/ff0d210¢
BelIlecTBa
Ilo € 0 MeToJaxX Mo3Ha
) HATHE 0 METOJaX IO3HAHMS B 1 05.09.2025 | 05.09.2025 bu6moreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
abo aboparo é
3 paboThI B 1a0OPATOPUU U PUEMBI | 1 10.09.2025 | 08.09.2025 bubnuoreka [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
duznyeckre U XUMUUECKHUE SIBICHHS. Bu6 OK
4 YucTtele BemiecTBa U cMec. CnocoObl 1 12.09.2025 | 12.09.2025 uosmorexa I
. https://m.edsoo.ru/ff0d26ca
pasaeiieHust cMecei
[IpakTuueckas pabora Ne 2 Eu6 OK
5 «Pa3znenenue cmeceit (Ha mpumepe 1 1 17.09.2025 | 15.09.2025 nommoreka L{
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
ATOMHO-MOJIEKYIISIPHOE YUYEHHE. Bu6 OK
6 [Tepuomuueckas Tabnuna J1.1. 1 19.09.2025 19.09.2025 ubsmorexa L
https://m.edsoo.ru/ff0d2a6¢
MeHpeneeBa
XUMHYECKUE DIIEMEHTHI. 3HAKU b K
7 1 24092025 | 22.00.2026 @ DromaorexallO

(CI/IMBOJ'HJI) XUMHWUYECCKHX DJICMCHTOB

https://m.edsoo.ru/ff0d2be8




Xumnuaeckue Gopmynsl. [IpocTeie n

b K
8 CJIOKHBIE BerecTBa. OTHOCUTENIbHAS 26.09.2025 | 26.09.2025 nomotexa LO
https://m.edsoo.ru/ff0d2a6¢c
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca
H o
9 axX0XKJICHUE ?THOCI/ITGJH)HOI/I 01.10.2025 | 29.10.2025 bubnuorexa [JOK
MOJIEKYJIIPHOU MAaCChI https://m.edsoo.ru/ff0d2d50
10 BaneHTHOCTh aTOMOB XUMUYECKUX 03.10.2025 | 03.10.2075 bubnuoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
H
1 ax0’KJICHUE BAJICHTHOCTH B 08.10.2025 | 06.10.2025 bubmmoreka [{OK
XMUMHUYECKUX PopMyrax https://m.edsoo.ru/ff0d323c
b K
12 XUMHUYECKUE PEAKITUU 10.10.2025 | 10.10.2025 nommorexa O
https://m.edsoo.ru/ff0d350c
13 XUMUYecKre ypaBHEHUS 15.10.2025 | 13.10.2025 Bubnmorexa [IOK
https://m.edsoo.ru/ff0d5230
14 THUbl XUMUYECKUX PEaKIIHil. 17.10.2005 | 17.10.2025 bubnuoreka [IOK
Peakuyu coeguHeHNs U pa3ioKeHUs. https://m.edsoo.ru/ff0d37fa
15 THUIbl XUMUYECKUX PEAKIIAM. 22102005 | 20.10.2075 bubnuoreka [IOK
Peakiuu 3amerienus u ooMeHa. https://m.edsoo.ru/ff0d3al6
I1 60ta Ne3
16 pakTuyeckas padbora Ne ) 24102005 | 24.10.2075 bubnuoreka [JOK
«ITpu3HaKu XUMUYECKUX PEAKIUI. https://m.edsoo.ru/ff0d3b88
0606 i
17 00I1IeHUE MPOHJIEHHOTO 05.11.2025 | 07.11.2075 bubnuoreka [JOK
marepuaia https://m.edsoo.ru/ff0d5708
bubnuoreka [JOK
18 ° 07.11.2025 | 10.11.2025
Konrpoannas padora Nel https://m.edsoo.ru/ff0d3f34
bub K
19 Kucnopoa. Bo3nyx u ero cocras. 12.11.2025 | 14.11.2025 nomorexa O
https://m.edsoo.ru/ff0d40c4
20 Oxcupr 14.11.2025 | 17112025 = Dubmioreka LIOK

https://m.edsoo.ru/ff0d4290




bubmuoreka [JOK

21 Bonopon 19.11.2025 | 21.11.2025
https://m.edsoo.ru/ff0d448e
[IpakTtuyeckas padora Ne4
11
2 «[lomyuenne, coOupanue u 21.11.2025 | 24.11.2025 bubnuorexa [JOK
pacrio3HaBaHue ra3oB: KUCJIOPOJ U https://m.edsoo.ru/ff0d4614
BOJIOPOI».
23 KHCITOTH 26.11.2025 | 28112025 @ Dromrorexa LIOK
https://m.edsoo.ru/ff0d497a
24 Comnt 28.11.2025 | 01122025 @ Dromaorexa LOK
https://m.edsoo.ru/ff0d4790
VYrpaxHeHus: B COCTaBIECHUU (HOPMYIT Eu6 OK
25 KHUCJIOT, COJIEH, OCHOBAHUH 1 03.12.2025 | 05.12.2025 nosmorexa I
https://m.edsoo.ru/ff0d4c4a
OKCHJIOB.
26 KomunuectBo BertecTsa 05.12.2025 | 08.12.2025 bubmorexa LOK
https://m.edsoo.ru/ff0d4ae2
27 MoJtspHBIi 06BeM razon 10.12.2025 | 12.12.2025 | Promorera LOK
https://m.edsoo.ru/ff0d4dd0
)3 PacueTsl no xuMHu4eCKUM 12.12.9005 | 15.12.2025 bubnuoreka [JOK
YpPaBHEHUSIM https://m.edsoo.ru/ff0d4dd0
29 Boa. OcHOBAHHS. 17.122025 | 19122005 | Duonmorera LIOK
https://m.edsoo.ru/ff0d50d2
P .M
30 acTBOpbl. MaccoBas 10Jist 19122025 | 22.12.2025 bu6mmoreka [JOK
PacTBOPEHHOIO BEIIECTBA https://m.edsoo.ru/ff0d4dd0
31 OnpeneneHue MacCoOBOM 10U 24122005 | 26.12.2025 bu6mmoreka [JOK
pacTBOPEHHOIO BEIIECTBA https://m.edsoo.ru/ff0d4{42
I1 6ota No5
1 pakTuyeckas pabora 26.12.2025 | 29.12.2025 bubnuorexa [IOK

«HpI/IFOTOBJ'ICHI/IC pacTtBOpa €

https://m.edsoo.ru/ff0d542e




3aJaHHOI MacCOBOM JoJIei
PacTBOPEHHOTO BEUIECTBA»

[ToBTOpenue u 06o0mIEeHNE

bubmmoreka [{OK

33 . 14.01.2026 12.01.2026
IIPOUAEHHOI0 MaTepuaiia https://m.edsoo.ru/ff0d55a0
OTKpbITHE EPUOINYECKOTO 3aKOHA Eu6 OK
34 J.1. MenneneeBa. EctecTBeHHBIC 16.01.2026 | 16.01.2026 nosmotexa Il
. https://m.edsoo.ru/ff0d5708
ceMencTBa XMMHYECKHUX DIIEMEHTOB
35 OCHOBHBIE CBEJICHUSI O CTPOCHUH 21.01.2026 | 19.01.2026 bubnuoreka [JOK
aToMa https://m.edsoo.ru/ff0d587a
C o
36 TPOEHHUE HJIEKTPOHHBIX 000JIOYEK 23012026 | 23.01.2026 bubmuorexa [JOK
aTOMOB https://m.edsoo.ru/ff0d59e2
XapakTepuCTUKA 2JIEMEHTOB 110 Bu6 OK
37 TTOJIOXKEHUIO B TIEPHOINIECKOM 28.01.2026 | 26.01.2026 nommorexa L
https://m.edsoo.ru/ff0d5b40
CUCTEME
bu6mmoreka [IOK
38 0 30.01.2026 | 30.01.2026
Kontpoanuast padora Ne2 https://m.edsoo.ru/ff0d5eba
39 HNonnag xuMu4deckast CBsI3b 04.02.2026 | 02.02.2026 bubmmorexa [OK
https://m.edsoo.ru/ff0d6342
K
40 OBAJICHTHAs MOJISIpHAs U 06.02.2006 | 06.02.2026 bubnunoreka [JOK
HEMOJIApHAsA XUMUYECKas CBA3U https://m.edsoo.ru/ff0d664e
41 Merammnueckass XUMHUYECKas CBSI3b 11.02.2026 | 09.02.2026 bubmnorexa [IOK
https://m.edsoo.ru/ff0d664e
42 CreleHp OKUCIIEHUS 13.02.2026 | 13.02.2026 bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
43 Haxoxnenue creneHu oOKUCICHUS 18.02.2026 | 16.02.2026 bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
P .P
m acTBopeHue. PactBopumocTthb 20.02.2026 | 20.02.2026 bubnunoreka [JOK

BCIICCTB B BOJAC.

https://m.edsoo.ru/ff0dfee2




45 SHGKTPOHI/ITI/IU‘-ICCKaH ):[Hccoimaum 25.02.2026 | 27.02.2026 bubnmoreka [JOK
KHUCJIOT, COJIEM U OCHOBAHUH https://m.edsoo.ru/ff0dfee2
bub6mmoreka [IOK
46 C 0 27.02.2026 | 02.02.2026
YIBHRIC 1 CIIADBIC SJCKTPOTHTBL https://m.edsoo.ru/00ad9474
[IpakTuaeckast padora Ne6 «YcinoBust
eue ec ea b K
47 TEUCHUSI XUMUYECKUX PEaAKITUS 04.03.2026 | 06.03.2026 nbnmoteka 11O
MEXY paCTBOPAMHU IEKTPOJIUTOB J10 https://m.edsoo.ru/00ad9b7c
KOHIIa
bubmmoreka [{OK
48 K ° 06.03.2026 | 13.03.2026
OHTPOILHAH padoTa Ne3 https://m.edsoo.ru/00ad9a50
Kn
49 afCI/I(bI/IKaI_[I/ISI 1 XUMUYECKHE 11.03.2026 | 16.03.2026 bubnuoreka [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/00ad9cb2
Kinacc a €CKHe
50 c nduxanus u Xj/IMI/I‘—I KH 13.03.2006 | 20.03.2026 bubnuoreka [IOK
CBOMCTBA OCHOBAHUM https://m.edsoo.ru/00ad9ela
Kunacc a €CKHe
51 c ndukanus u Xj/IMI/I‘I KH 18.03.2006 | 30.03.2026 bubnuoreka [IOK
CBOMCTBA OCHOBAHUM https://m.edsoo.ru/00ad9ffa
Knaccudukanuus u xumuueckue
52 conprkal 20032026 | 03.042026 @ Drommorexa LOK
CBOMCTBA OKCHUJIOB https://m.edsoo.ru/00ada52c
K ecKue
53 nafcn(bnxaunﬂ Y XUMHYECKHU 01.03.2006 | 06.04.2026 bubnunoreka [JOK
CBOMCTBA OKCHUJIOB https://m.edsoo.ru/00adas52c
K
54 nai:cn(bnxaunjl U XUMHYECKUE 03.04.2026 | 10.04.2026 bubmuoreka [JOK
CBONCTBA CoJIei https://m.edsoo.ru/00ada342
Knaccudukanus u xuMudeckue
55 conpirail; 08.04.2026 | 13.042026 | Dnomorexa LK
CBOMCTBA COJIEU https://m.edsoo.ru/00adabbc
I'eneTnueckas CBSI3b MEXKIY Bu6 OK
56 KJIaCCaMH HEOPraHUYECKUX 10.04.2025 | 17.04.2026 nomorexa 1

COEIMHEHUN

https://m.edsoo.ru/00ada824




I'eHeTnueckas CBA3b MEXKIY

b K
57 KJIaCCaMHM HEOPraHUYECKUX 15.04.2026 | 20.04.2026 nomotexa LO
. https://m.edsoo.ru/00ada96e
COEIMHEHUN
[Ipaktuyeckas padora Ne7 «Pemenue
53 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME: 17.04.2026 | 24.04.2026 bubnuorexa [JOK
«OCHOBHBIE KJIAaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00adaab8
COCTMHEHUI)
O06o01eHue 1Mo TeMe «pacTBOPEHUE. i OK
59 PactBopsl. CBoiicTBa pacTBOPOB 22.04.2026 | 27.04.2026 nommoreka L
https://m.edsoo.ru/00adac34
3JIEKTPOJIUTOB
bu6moreka [IOK
60 K 0 Ned4 (BITP 24.04.2026 | 04.04.2026
OHTPOJILHASK padoTa Ned ( ) https://m.edsoo.ru/00adaab8
9) -
61 KHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC 29.04.2026 | 08.05.2026 bu6moreka [IOK
peakuuu https://m.edsoo.ru/00adaab9
62 OKHUCIATEIN U BOCCTAHOBUTEIN 06.05.2026 | 15.05.2026 bubmmorexa IOK
https://m.edsoo.ru/00adae28
YrnpaxHeHus B COCTaBICHUU Bu6 OK
63 OKHCIINTEIbHO-BOCCTAHOBHUTEILHEIE 08.05.2025 | 18.05.2026 nommorexa 11
. https://m.edsoo.ru/00adb076
peakuui
VYrnpaxHeHus B COCTaBICHUU Bu6 OK
64 OKHCIINTEIbHO-BOCCTAHOBHUTEILHEIE 13.05.2026 | 22.05.2026 nommorexa I
. https://m.edsoo.ru/00adb076
peakui
65 KouTpoubHast pagora NeS 15.05.2026 | 25.05.2026 | PromorexallOK
https://m.edsoo.ru/00adb486
PesepBHeIil ypok. O000IIEHE U
66 P yp 111 20.05.2026 bubmuoreka [JOK
CHUCcTEMaTHU3alus 3HaHUNU https://m.edsoo.ru/00adb33c
P 7| . 0000
67 €3E€pBHBIN YPOK 0oOIIIeHNE U 2 05.2026

CHCTEeMaTHu3alus 3HaHuH




OBIIEE KOJIMYECTBO YACOB I10 67 5 7
ITPOI'PAMME
9 KJIACC
KoanyecTBO yacoB
Hata DJIeKTPOHHBbIE HU(PPOBHIE
e HsyHenmst o0pa3oBaTe/IbLHBIE Pecypchl
n/ Tema ypoka Beero KonTpoabHubie IIpakTuyeckue P PEeyP
n padoThI padoTsI
9A,b
Texnunka 6€30MaCHOCTH Ha YpOKax
I1 I .
| xuMuH [lepuoandecknii 3aKkoH | 01.09.2025 bu6mmoreka [IOK
[Tepuonnueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00adb59e
anemenToB JI. . MenaeneeBa
3aKOHOMEPHOCTH B UBMEHEHHUH CBOWCTB BuG OK
2 XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX 1 02.09.2025 nommoreka L
https://m.edsoo.ru/00adb6b6
MEePUOJIOB
K
3 naccuduKaIus 1 HOMEHKIIaTypa | 08.09.2025 bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
B o
4 UIbI XUMUYECKOU CB}I?I/I Y THIIBI | 09.09.2025 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 CraproBasi KOHTpoOJIbHAsA padoTa Nel 1 1 15.09.2025
K o
6 naccu UK XUMUYECKUX PEaKITUi | 16.09.2026 bubmuoreka [JOK
110 pa3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOM Bu6 OK
7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 22.09.2025 ubsmorexa L

TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a




ITonsaTrue 0 XUMHUUECKOM paBHOBECHUU.
@DaKTOpBl, BIUAIOIIAE HA CKOPOCTh

bubmuoreka [JOK

XJIopa

8 N 23.09.2025
XUMHUYECKOU pEeaKIUU U IOJIOKECHUE https://m.edsoo.ru/00adc28¢
XUMHYECKOTO PABHOBECHS
O - b K
9 KHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC 29.09.2025 noamoreka 11O
peakuuu https://m.edsoo.ru/0O0adcade
Teopust SNEKTPOIUTHIECKON Bu6 OK
10 mucconuanmu. CHIIBHBIE U CIIa0bIE 30.09.2025 nbsmorexa 11
https://m.edsoo.ru/00adcd68
BIEKTPOJIUTHI
11 WNonnble ypaBHEHUS peakuuii 06.10.2025 Bubamorexa [IOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U Bu6 OK
12 OCHOBAHUH B CBETE MPEACTABICHUI 00 07.10.2025 nommorexa L
. https://m.edsoo.ru/00add5d8
AIEKTPOJTUTUUECKON AUCCOIUALINHT
XHUMHYeCKHEe CBOMCTBA COJIEH B CBETE BuG OK
13 MpeACTaBICHUHN 00 IEKTPOIUTHUECKON 13.10.2025 nommoreka L
https://m.edsoo.ru/00add8b2
IMCCOITNAIINHT
14 [TonsiTue o ruapoIU3e coJieit 14.10.2025 Eubmrorexa OK
https://m.edsoo.ru/00add9d4
15 O000111eH1E U CUCTEMATHU3AIIUS 3HAHUN 20.10.2025 bubnmorexa [IOK
https://m.edsoo.ru/00addd12
II 3] No 1. «P
16 pakTudeckas paborta «Pemrenne 1.10.2005 bu6mmoreka [JOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
bubmuorexka [JOK
17 K (1] 02 10.11.2025
OHTpOaLHAN pagoTa No https://m.edsoo.ru/00addec
OO1as XxapakTepucTUKa raJloreHoB. BuG OK
18 XHMMHUYECKUE CBOMCTBA HA IIPUMEPE 11.11.2025 nomorexa 1

https://m.edsoo.ru/00addfe2




XnopoBogopos. ConsHast KHCIIOTa,

b K
19 XUMUYECKHE CBOMCTBA, MOTYYCHHE, 17.11.2025 nommorexa O
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme Bu6 110K
nonmorexa
20 I1 i , 18.11.2025
« OﬂyquH,_e COH\?HOH KHCTIOTRE https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM i OK
21 XUMHUUYECKUX PEAKINH, €CIIU OJUH U3 24.11.2025 nommorexa I
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 25 11.2025 bubmuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
b K
23 Haxoxnenue cepbl U €€ COeTMHEHUH B 01.12.2025 nomotexa [0
N https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHUE CBOMCTBA CEPbI
CepoBoaopoa, cTpoeHue, GU3nYECKue
24 POBOJOPOI, T}C) Hue, (GU3NIecKue u 02.12.2005 bubnuoreka [IOK
XUMHUYECKUE CBOUCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA, Bu6 OK
25 (bu3UYecCKre 1 XUMUYECKHUE CBOMCTBA, 08.12.2025 nommoreka L
https://m.edsoo.ru/00adea28
MPUMEHECHHE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIICHHOTO CItoco0a
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. 09.12.2025 bubmuorexka [JOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COeAMHEHUSIMU
cepal
B N
7 BIYUCIIEHUE MacCOBOM JIOJIM BbIXO/Ia 15.12.2025 bubmuoreka [JOK

MPOIYKTa peaKkuu

https://m.edsoo.ru/00adec8a




OO1mas xapakTepuCTHKa HIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHEHHE B

bubmuoreka [JOK

28 16.12.2025
npupoje, Gu3ndeckue U XUMHIECKHIE https://m.edsoo.ru/00adeea6
CBOMCTBA
AmMHEaK, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U 22.12.2025 bubmmorexa [OK

> O s https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme i OK
30 «ITonmyueHne aMmmMuaka, U3y4eHUe ero 23.12.2025 nommoreka L
. https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A30THas KI/ICJ‘IOT%, e€ ¢puzndeckue u 29.12.2025 bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banre HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPAIBHBIX BuG OK

32 yaoOpeHui. XMMHUIECKOe 3arpsi3sHeHUE 30.12.2025 nommoreka L

. https://m.edsoo.ru/00adf518
OKpYXaroLel cpebl COEMHEHUSIMHU
azora
®docdop. Oxcua pochopa (V) u
33 dhochopHas kucimoTa, GU3NIECKUE U 12.01.2026 bubmorexa HOK
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyYEHUE
Hcnonws3oBanue GocdaToB B Ka4eCTBE
. bubmuoreka [JOK
34 MUHEpaJbHBIX yI100peHuil. 3arps3Henue 13.01.2026
. https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu

35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, 19.01.2026 bubnunoreka [JOK
¢u3nyeckrue 1 XMMUYECKHE CBOMCTBA o https://m.edsoo.ru/00adfd9c
Oxkcunpl yraepojaa, ux pusudeckue u

36 ABL YTJIEPOA iy 20.01.2026 bubmuoreka [JOK

XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE

https://m.edsoo.ru/00adfebe




po0IeMBl, CBSI3aHHBIC C OKCHIOM
yraepoja (IV)

bubmmoreka [{OK
37 v & 26.01.2026
FOJIPHA KHEIOTA 1 €e COH https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa. b K
18 JIy4E€HUE YTIIEKUCIIOrO I 27.01.2026 nonuoteka 11O
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIEC TOHATHS 00 Eu6 OK
39 OpraHUYECKUX BEIIECTBAX KaK O 02.02.2026 nommorexa I
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
40 Kpemuwnii u ero coenuHeHUst 03.02.2026 bubmorexa LOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
JKCIIEpUMEHTAI 3a/1a4 10 TeMe
A1 KCIT pI/nvv[ HTAJIBHBIX 3aa4 110 TEM 09.02.2026 bubnuoreka [IOK
«BaxHeime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»
42 | Komtpoabmas paGora Ne3 10.02.2026 | Dromuorexa LIOK
https://m.edsoo.ru/00ae0el8
OO01as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METaJIOB.
M
43 €TaJNInYeCcKast CBsA3b U 16.02.2026 bubnunoreka [JOK
MeTaJUIMYeCKast KpUCTaIn4YeCcKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJIOB
XUMHUYECKHE CBOWCTBA METAJIOB. Eu6 OK
44 DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUI 17.02.2026 nomrorexa [

MCTaJlJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUsT METAIIIOB.
CrutaBel. BeryuciieHust mmo YpPaBHCHUAM

bubmuoreka [JOK

45 N 24.02.2026
XUMHUYECKUX PEeaKLUi, eCIM OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPKUT MPUMECH
46 [TonsaTue o KOPpO3UK METAIOB 02.03.2026 bubmorexa HOK
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI 03.03.2026 bubmorera [TOK
https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJTUS 10.03.2026 bubnmorexa LOK
https://m.edsoo.ru/00ael14b2
49 IHenoquO?,eMenLI{He MEeTaJLTbI — 16.03.2026 bubmuorexa [JOK
KaJIbIIUU U MarHuu https://m.edsoo.ru/00ael5e8
50 Baxueimme coenuHEeHNS KBNS 17.03.2026 bubmorexa LOK
https://m.edsoo.ru/00ael S5e8
51 O0o001Ienre U cucTeMaTH3alys 3HAHUH 30.03.2026
5 JKEcTKoCTh BOABI M CITIOCOOBI €& 31.03.2026 bubmuorexa [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ael1886
53 [IpakTuueckast pabota Ne 6 o Teme 06.04.2006 bubnuoreka [JOK
"Pemenue skcriepuMeHTaIbHbIX 3a1a4" https://m.edsoo.ru/00aeclaed
54 | Amomummit 07.04.2026 = Duommorexa LIOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U 13.04.2026 bubnunoreka [JOK
TUAPOKCHUA https://m.edsoo.ru/00ael c64
56 | JKereso 14.042026 | Duomorexa IOK
https://m.edsoo.ru/00ael1d86
57 Oxcunppl, THAPOKCHIIBI U COJIU JKEJIE3a 20.04.2026 bubnuoreka [IOK
(IT) u »xenesa (II) https://m.edsoo.ru/00ae35e6
58 O0o0011eHre U cucTeEMaTH3aIMs 3HAHUHI 21.04.2026




[Ipaktudeckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC

bubmuoreka [JOK

59 . 1 27.04.2026
«BaxHeie MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUM, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU | 78.04.2026 bubnuorexa [JOK
COJICPKUT IPUMECH. Bpruncienus https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJIa TTPOYKTA
peakiuu
61 O0600611eHre 1 cucTeMaTu3alus 3HaHun 1 04.05.2026
62 KonTpoabHas padora Ned 1 05.05.2026
63 BemiectBa n niaTepHa.nm B 1 12.05.2026 bubmuorexa [JOK
MOBCECAHEBHOM KU3HU YEIOBEKaA https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘IGCKOGUSaFPSISHeHI/Ie | 18.05.2026 bubnuoreka [IOK
OKpYXKaroLlEen cpeapl https://m.edsoo.ru/00ae4270
65 PoJib XuMuM B perieHnn 3K0JIOTrHYECKUX 1 19.05.2026 bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypoK. O606£IleHI/Ie u 1 75.05.2026 bubnuorexa [JOK
cUcTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHbli ypoK. O606i].16HI/I€ U | 26.05.2026
cucTeMaTtu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 67

I[TPOTPAMME













INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX HOHATHIH: aToM,
MOJIEKyJla, XUMHUYECKHI ODJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJISI XHMHUYECKOTO
JJIEMEHTa B COCTUHECHUH, MOJIAPHBIN 00BEM, XUMHUYECKash PEaKIIHs,
KIacCUUKAIMS ~ peakiuil: peakuud  COCAWHEHHsS, PEaKIHU
pa3IOKEHUs, pPEaKIUU 3aMelIeHHs, peakiuu OOMeHa, 3K30- W
SHIOTEPMHUYECKHE PEAKITUH, TETUIOBON 3(PdEKT peakinu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIHsI) B pacTBOPE

1.2

HUIITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUUYCCKHUX MMOHATUN H

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIs1 COCTABJICHUA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MACCbl BCHICCTB,
INOCTOAHCTBA COCTABA, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3aKOHa

ABoraapo

1.5

onpeAciiAiTb  BAJICHTHOCTL aTOMOB  JJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCAKIIUU (HO Yucily U COCTaBYy

Y4YaCTBYIOIIMX B peaKIH BELIECTB, 10 TEeMI0BOMY 3 deKTy)

1.7

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATH MAacCCOBYIO JIOJIO XHMMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

MPUMEHATH €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHMS — HAOJIIOICHHE,
U3MEPEHHE,  MOJICJIUPOBAHME,  OKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxHeime NpeacTaBUTENN HEOPraHUYECKHUX BEIIECTB)

2.1

PaCKphBIBATh CMBICII OCHOBHBIX XWMHWYCCKUX TTOHSATHH: OKCHI,

KHCJ10Ta, OCHOBAaHHEC, COJIb

2.2

OTIPENENIATh NMPUHAAICKHOCTh BEIIECTB K OMNPENENIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTraHNYCCKHUEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHMCHIBATh) OOIIHE XHWMUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/Iasi OMHCAaHUE MpUMepaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

ITPOrHO3UPOBATH CBOMCTBA BCIISCTB B 3aBHUCHUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTH IPOTCKAHUA XHMHUYCCKHX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

2.6

cleoBaTh MpaBWIaM IOJIb30BaHUSA XHMHYECKOM Tmocyaod U
1abopaTopHbIM 000PYAOBaHUEM, a TaKXkKe MpaBHUiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKLUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOa), IPUTOTOBICHUIO
pacTBOPOB C OMNPENECIEHHON MaccoBOM [0Jiell PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMHUYECKUE SKCIIEPHUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO

UHAMKATOPOB (JaKkMyc, heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOAUTD paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

[Io Tteme: «llepmommueckuit 3axkoH u llepmommueckas cucrema
xumudeckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aTromos.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peaKkum»

3.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MOHSITHM: AApO aTroMa,

BHGKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IB, paanuyc aroma,




XUMUYECKasi CBSI3b, MOJIAPHAs W HEMOJIIpHAs KOBAJCHTHAsl CBSA3b,
AJIEKTPOOTPUIIATEILHOCTh, HMOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHDb OKHCJICHUA

3.2

KHaCCI/I(i)I/IIII/IPOBaTI) XUMHNUYCCKHUE JJICMCHTBI
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OTIMCBIBATh U XapaKTepu30BaTh Ta0IMuHyt0 Gopmy [leproanueckoii
CUCTEMBl XMMMUECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIITIE) MEproabI
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packpsiBaTh cMmbici Ilepumoamueckoro 3akona [[.M. MeHnneneesa:
JACMOHCTPUPOBATH IIOHUMAaHUue HCpHOJIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYCCKUX JJICMECHTOB oT nux TIOJIOKCHU I B

[Iepnoguueckoil cucreme

3.5

COOTHOCUTh O00O3HAYEHMs, KOTOpPbIE WMEIOTCSI B  TaOJHIle
«Ilepmognyeckass  cucrtemMma  XuUMUYecKux  snemeHToB ..
MeHpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn sjapa, oOiiee dYucio

AJIEKTPOHOB U pacrpeiesieHUue X MO IEKTPOHHBIM CIIOSIM)

3.6

ONpeCAciIsATb CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OTIPENIeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJICHTHAs W HOHHAs) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHU4eckKas peaKnus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHATHI: pacTBOp,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JICKTPOJIHUTHYCCKAs AUCCOLHALN,
pCaKkiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCECHC,
O6paTI/IMLIe 151 HeO6paTI/IMLIe pCaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pc€aKknuuu, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(i)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJICHTHaH, HOHHAas,




METaJIJINYECKast), KpPUCTAJUIMUECKasi pelI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATh B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUMN U

IMPUMCHATDH O3TU MOHATHUA IIPHU OIMMUCAHUHN BEUICCTB U UX HpeBpaHICHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKpPBIBATE CYHIHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ

MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOIO OajaHca ITUX pPeaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaknu

IIo temam: «HemeTamnel m nux COCAUHCHUS» U «MeTtanael U UX

COETMHEHU S

2.1

XapakTepu3oBaTh  (OmHMChIBaTh) oOmMe W crneurduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXHBIX BEIIECTB, MOATBEPKIas
OTNHMCAaHHWE TpPUMEpPaMH MOJIEKYJISIPHBIX U HWOHHBIX ypaBHEHUI

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYECKOH CBSA3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUAX
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cleoBaTh MpaBWIaM IOJIb30BaHUA XUMHYECKOM TMoCcyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBUiIaM OOpalieHUs C
BELIECTBAMU B COOTBETCTBUU C HMHCTPYKLUHUSMH IO BBIIOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPAHHIO

l"8.3006p83HLIX BCIICCTB (aMMI/IaKa " YIICKHUCJIOI'O rasa)

2.5

IPOBOAUTH PEAKIHH, IOITBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MUYHBIX BEIIECTB: PACHO3HABATh ONBITHBIM IyTEM XJIOPHI-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Cyibdar,
TUJIPOKCUMOHBI, KATHOHBl aMMOHMSI, MOHBI H3yYEHHBIX METaJJIOB,

MMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpyXKaroIias cpeia»

3.1

PACKpBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSITHI: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB




3.2

HpI/IMeHSITB OCHOBHBIC OHepaI_II/II/I MBICHHTGHBHOﬁ OCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEeMATHU3alUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO—CJIeI[CTBeHHBIX CB513€I>’I — A I/ISy‘-IeHI/ISI
CBOﬁCTB BCHICCTB U XMUMHYCCKUX pCaKHHﬁ; CCTGCTBCHHOHayLIHI)IC
METOJIbI TO3HAHUS — HAONIOJCHUE, M3MEPEHHE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMHUU B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3HUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonstHe 0O METOJaX ITO3HAHUA B XUMHH. Yucteie B€HIICCTBA 1 CMECH. Crioco0On1

pa3aeneHust cMecen

1.3

ATOMBEI H© MOJICKYJIbI. XumMuueckre dieMeHTH.. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyina. BalneHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBasg 0  XHMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonnuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBa,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUYECKHUE SBJICHUS. XUMHUECKas peakius U e€ mpu3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEIIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  xuMuueckux  peakuuil  (COCAMHEHHS,  Pa3JIOKEHHUs,

3aMelieHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMHy pabOThI B TJAOOpATOPUH U ITpruéMaMu oOpalieHus ¢ 1abopaTOpHBIM
o0opy/noBaHHEM, H3Yy4e€HHE U OINucaHue (U3MUYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONogcHHEe (U3MYecKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTICHHE U KOHJEHCAIIUs BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAaHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SIBJICHHM, HAOIIOJCHWE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuuil (paslokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTBI C XIOPHAOM Oapus, paslioKEeHHE

TUAPOKCHU A Me,Z[I/I(II) IIpHU Harp€BaHuu, B3aHMOJICHCTBHE Kelie3a C pPacTBOpPOM




conmu meau(1l), m3ydenne crmoco6oB pa3eneHus cMece (C TOMOIIbIO MAarHHTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALMS, XpoMaTorpadus), mpoBeIeHue
OUMCTKH TIOBAPEHHON COJIM, HAOJIOJCHWE | ONHMCAaHUE pPe3yJIbTaTOB
IPOBE/ICHUS OMBITA, HIUTFOCTPUPYIOIIET0 3aKOH COXPaHEHHsI MAaCChl, CO3/IaHHE

MOJIe€IeN MOJIEKYI (1IapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocrtoe
BemiecTBo. HaxoxkmeHne Kucaopoaa B MpHpoe, PU3NUECKUE M XUMHUIECKUE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucinopoaa. CrnocoObl
MOJTy4eHHs KUCIIOpOJa B J1a0OpaTopuu M IpOMBIIUIEHHOCTH. Kpyrosopor

KHcIopoa B npupoae. O30H — alyioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TermnoBoil 3¢(deKkT XUMHUECKON peaklMH, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- ¥ DHJIOTEPMUYECKUE peaknnU. TOIIMBO: yroib U METaH. 3arpsA3HEHHE

BO3/IyXa, YCHJICHHE TApHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO CJIOS

2.3

Bonopon — anemeHT u npocroe BemecTso. HaxoxaeHue Bogopoa B PUPOJE,
¢usnueckre U XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOObI MOTYy4eHHS.

Kuciote! 1 conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacslinienHble 1 HeHaChIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast [ojis BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI.
OcHoBanus. Poss pacTBOpoB B MpHUPOJE U B KU3HU yenoBeka. KpyroBopot
BOABl B MpuUpoAe. 3arpsi3HEHUE MpUPOAHbIX BojA. OXpaHa U OYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coemuHeHuit. Oxcuapl. Knaccudukaruys
OKCHJOB: coJjieoOpa3yomiue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) U
HecolieoOpazyromue. Homenknarypa okcugoB. OU3NYECKUE U XUMHYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPaCTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. Pu3nyecKue U XUMUYECKUE CBONCTBA

ocHoBaHui. [loiryuenne ocHoOBaHMM

2.8

Kucnotsl. Knaccudukanus kucnot. Homenknarypa kucnoT. @usndeckue u
XUMHYECKHEe cBoMcTBa KHUCIOT. Psan aktuBHocTth MetaioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa coseil. @u3nyeckue U XMMUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIIPEICIICHHE COICPKAHMS
KHCJIOpOJia B BO3MyXe, MOJIydeHUE, cOOMpaHHe, pacliO3HAaBaHUE U U3yUCHHE
CBOMCTB KUCJIOPOJa, Ha0JII0IEHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOSHUKHOBEHUS U MPEKpallleHUs TOpeHus (110kapa), 03HaKOMIIEHHE C
oOpa3lilaMi OKCHJIOB M OIMCAHME HX CBOMCTB, IMOJIyd€HHE, cOOHpaHue,
pacro3HaBaHUE U HU3Y4YE€HHE CBOMCTB BOJOpPOAA (TOpEeHHUE), B3aUMOJEHUCTBHE
BOJIOpOJIa C OKCHJIOM meau(1l) (BO3MOXHO HCIIOJIb30BaHNE
BHJIEOMATEpHasoB), HaOMIOeHHEe 00pa3lloB BEIIECTB KOJWYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C  Pa3JIMYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpueM u KanmbliieM) (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPUATIOB),
OTIpeJIeNIeHue PAacTBOPOB KHUCJIOT M IIEJ0Yed ¢ TOMOINbI0 HHIUKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOO/IeHNe W3MEHEHUS OKpacKM HHAMKATOPOB B pacTBOpax KHCIOT U
mnienouei, n3ydeHue B3aumoaenctBust okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeTajllaMH, peakuuid HeHTpanuszaluy, MoJydyeHUe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajula ApPYyruM U3
pacTBopa COJIH, pellleHne SKCIIEPUMEHTANIBHBIX 3a7a4d 1o Teme «Baxueiimue

KJIaCChl HCOPraHNM4CCKUX COCHHHCHHﬁ))

[Tepuonuueckuii 3axkoH u [leproauueckasi cucreMa XUMHUYECKHX JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIUU XUMHUYECKUX 3ieMeHTOB. [lonstue o
TPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUIBbI U TUAPOKCHUIBI

3.2

[lepuognueckuit 3akoH. Ilepuoanyeckas cucreMa XUMHUYECKHX AJIEMEHTOB
.M. MenneneeBa. KopoTkomepuoanas M UIMHHONEpUOIHAs (OPMBI
[lepuonnueckont cucremsl Xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpyuIibl 2JICMCHTA
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Crpoenue aromoB. CoctaB aroMHbIX sifep. M3oronsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aTroMoOB TeEpBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnoguueckoit cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMHAYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XHMMHMUYECKHUX JIJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpylIaM U IIEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoi CUCTEMbI XMMHUECKUX
AJIEMEHTOB JUISl Pa3BUTHS Hayku W npakTuku. .M. MenneneeB — yuyéHblid u

IpakJIaHUH

3.5

Xumudeckasi cBa3b. KoBaneHTHass (MOJsipHAs W HEMOJSpPHAsi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb oxkuciaeHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHMUA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe O0O0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHJA LWHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Y€el, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTAaHOBUTEJBHBIX peakiuil (ropeHre, peakliuy pa3ioKeH s, COeTMHEHU )

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO 1 XUMHUYCCKasA pCaKusl. HOBTOpeHI/IC

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XMMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHUYECKUX JIIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KalHs, KalbLUsi U UX
COEIMHEHUIN B COOTBETCTBUM C TOJIOKEHUEM 3JieMeHTOB B [lepuoamueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBA OT THIIA KpI/ICTaJIJIH‘IGCKOﬁ
peH_IéTKI/I U BHJa XUMHYECKOM CBSI3H. KHaCCI/I(I)I/IKaI_II/ISI U HOMCHKIJIATYypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaH 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMNXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKAsA CBA3b HCOPTAHNYCCKUX BCIICCTB




1.3

Knaccugukanus XuMU4eCKUX peaKkIuid 10 Pa3iuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, IO
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, I1I0 O6paTI/IMOCTI/I,
M0 Y4YacTUIO KaTajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEaAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOMN pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTre o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTme o0 XMMHYECKOM
paBHOBecHHM. DaKTOPBI, BIMAIOIMIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU H

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

1.5

OKHCIANTENbHO-BOCCTAHOBUTENBHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMUTEIbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHuEe ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUM C HCIOJIBb30BAHHEM METOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconrannu BEMIECTB C pa3JIMYHbBIMU BUJaMU
XUMUYecKoH cBsi3u. Crernenp aucconuanuu. CUIbHBIE U CI1a0bIe JIEKTPOJIUTHI.
Peakiiuu nonHoro o6mMeHa. YCoBUs MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE ypaBHEHUs peakiui. CBOWCTBA KHUCIOT,
OCHOBaHMUH M COJICl B CBeTE TMPEACTABICHUA 00 3JIEKTPOIMTHICCKOU

nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMYECKUX
pPEIETOK HEOPraHWUYECKUX BEIECTB — METAUIOB M HEeMeTauioB (rpadura u
anMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIIEOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUuud OT BO3JIEHCTBUS PaA3IUYHBIX (HaKTOPOB;
UCCIIEJIOBAaHHE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEIECTB, Ipoliecca
JUCCOLMAIMU  KHUCJIOT, WIeJo4Yed U coiei (BO3MOXKHO HCIIOJIb30BaHKE
BUJICOMATEPHAIIOB); IPOBEICHUE OIMBITOB, WUIIOCTPUPYIOUIUX MPHU3HAKU
MPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHHe OCajKa, BbIICICHHE rasa,
00pa3oBaHUE BO/JIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakiluu Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKAa TaJIOTCHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,

XApPaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC )51 (I)I/I3I/IquKI/Ie CBOMCTBA




MPOCTBIX BEIIECTB — rajoreHoB. XUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaUIaM{, HEMETaJJIaMH, 1el04amMu). XJI0POBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHC CBOﬁCTBa, MOJIydeHUEC, TMPHUMCHCHUC.
JelictBue xJjiopa W XJIOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxkneinmue

XJIOPUABI 1 KX HAXOXICHUC B IPUPOJLC

2.2

OO6mas xapaktepuctuka 3eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTereH: OkucaeHus. CTpoeHne 1 GU3NIecKue CBOMCTBA
IOPOCTBIX BEIIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPONHBIE MOJIU(UKALNN
KHCJIOpOJIa U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHHUE,
(1)I/ISI/I‘~IGCKI/IC M XUMHYECKHE CBOMCTBA. OKCI/II[I)I CCPblI KaK MPEACTAaBHUTCIN
KHCJIOTHBIX OKCHUJIOB. CepHa;[ KHCJIO0Ta, (1)I/ISI/I‘~IGCKI/IC 1 XUMHYECKHE CBOMCTBA
(oOmMe Kak mpecTaBUTENs Kilacca KUCIOT U crequduieckue). XUMUUECKHe
peaxiuu, Jeale B OCHOBE NMPOMBIIIIEHHOTO Ccroco0a MoJydyeHusl CepHOu
KHCJIIOTHI. HpI/IMeHeHI/Ie. Comnn cepH0171 KHCJIOTBI, KaQYE€CTBCHHAsA pPCAKIUsA Ha
cynbdar-uon. HaxoxmeHnue cepsl U €€ COeTUHEHNI B IPUPOJe. XUMUIECKOE
3arpsi3HEHUE OKPYXKAIOMEH Cpeabl COSTUHEHUSAMU CEePhl (KUCIOTHBIE JOXKIH,

3arpsi3HeHuE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPeI0TBPAILleHUs

2.3

OO6mrast xapakTepucThKa 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUSA. A30T, pAaclpoCTpaHEHHE B
npupoe, puzndeckue U XuMudeckue cBoiictsa. KpyroBopot azoTa B npupoe.
AmMuak, ero (u3MyYecKue M XUMUYECKHE CBOWCTBA, MOJY4Y€HHE U
npumenenrue. Coin amMMOHHUA, UX (U3HUECKHEe W XHMHUYECKUE CBOMCTBA,
npuMmeHnenue. KauectBeHHas peakiusi Ha HOHbl aMMOHUS. A30THAs KHCIIOTa, €€
noJiyueHue, pu3nveckre U XuMUYecKue cBoicTBa (001I1e Kak MpecTaBUTeNs
Kjacca KHUCIOT U crnenuduueckue). lcmnonb3oBaHue HUTPATOB M coJied
aMMOHHMSI B Ka4eCTBE MHHEPAJIbHBIX yaoOpeHuil. XuMHUYECKOe 3arps3HeHHE
OKpY)KaloIlel cpeqbl COeNNHEHUSIMU a30Ta (KUCIOTHBIE 0K/, 3arpsi3HeHNe

BO3/yXa, MOYBBI U BOJIOEMOB)
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docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUYECKUEC
cBoiictBa. Oxcun dochopa(V) u dochopHas kucnora, (QpuU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosydyeHue. Mcronb3oBanue ¢ochaToB B KadecTBe

MHUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakTepucTuka s1eMeHTOB IVA-rpynmnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHA. YTIEpOJ, aUIOTPOIHbIE

MOAU(DUKAIIK, PACIpOCTpaHEeHHE B Hpupoje, (U3NYECKHe U XUMHUYECKUE




cBoiictBa. Ancopouusi. Kpyrosopot yriaepona B npupoje. OKcubl yrieposa,
X (pU3MYecKre U XMMUYECKUE CBOWMCTBA, JCWCTBUE HA JKUBBIC OPTaHU3MBI,
MOJTy4eHHUE U TPUMECHEHHE. DKOJIOTHYECKUE MPOOTIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa(IV); rumore3a rio06ambHOTO TOTEIUICHHUS KIMMATa; MapHUKOBBIN
addekr. YronpHas KuCiIoTa W €€ COonM, WX (PU3UYECKHEe U XUMHYCCKUE
CBONCTBa, MOJy4YCHHE W TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
WoHbI. Vcronp3oBanre KapOOHATOB B OBITY, MEAHMIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO03AUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSAX
yriepoja (MeTaH, 3TaH, JTWJIEH, alETWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucioTa). MIx coctaB m xummuueckoe crpoeHue. [lonstue o OGuonornuecku
BAJKHBIX BEILIECTBAX: JXKUpPax, OelKax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKka. MarepuaibHOe €IUHCTBO OPraHMYeCKMX W HEOPraHWYeCKHX

CcoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyuY€HUE U
npuMenenne. CoequHeHus KpeMHus B mpupoje. OOmme mpeacTaBieHus o0
okcune kpemHusA(I1V) u kpemuueBoit kucnore. CHIUKATHI, KX MCTIOJIb30BaHUE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BakHelue CTpOUTENbHBIC
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCIOJB30BAaHUSI CTPOUTEIBHBIX MAaTepUalOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUH 3KCIIEPUMEHT: M3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTHI; IPOBEICHUE KAYECTBEHHBIX PEaKIUil HA XJIOPHI-
UMOHbl M HAONIOICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbITHI, OTPAKAIOIINE
(u3nyecKkre U XMMHYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUN (BOZMOKHO
UCIOJIb30BaHUE BUJCOMATEPHANIOB); O3HAKOMIICHHE C OOpa3lamMH XJIOPHIOB
(ramoreHuIoB); O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIb30BAHME BHJICOMATEPHANIOB); HAOMIOACHHE Ipoliecca
oOyrinuBaHUs caxapa MoJ JAeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIOTHI;
U3y4eHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KHUCIOTHI, IPOBEICHUE
Ka4yeCTBEHHOW peakuuu Ha cyab(haT-uoH U HaOMIOJeHHWE TMpU3HaKa e&
MPOTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, pochopa u ux
coeMHEHUN (BO3MOXXHO HCMONB30BAHUE BHICOMATEPUANIOB), OOpa3amu
a30THBIX U (HOCPOPHBIX YAOOpEeHUi; molydeHne, coOupanue, pacrno3HaBaHue
U U3y4€HUE CBOMCTB aMMMaKa; MPOBEACHUE KaU€CTBEHHBIX PEaKlMi HAa MOH

AMMOHHUA H (bOC(I)aT—I/IOH U H3YUYCHHUC TIPU3HAKOB HUX IIPOTCKAHU,




B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJBIO (BO3MOKHO
HCII0JIb30BAHNE BUEOMATEPHUATIOB); H3YYEHUE MOJEIEH KpUCTAIIIMYECKUX
pemérok anMasa, rpadura, ¢QynIepeHa; O3HAKOMIIGHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IIPOTUBOIa3a; MOJy4eHUE, COOMpaHUE, paclO3HABaHUE U M3Yy4CHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; MpOBEACHUE KadeCTBEHHBIX pEaKUuii Ha KapOoHAT- |
CUJIMKAT-UOHBl M WM3y4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOAYKUMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3aaa4 110 TEMC «BaxHele HeMeTaIbl U UX COCANHCHUI

Mertannsl 1 ux COCINHCHUA

3.1

OO0mas xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosoxeHusa B Ilepuonmueckoil cucreMe XMMHYECKMX 31eMeHToB J[.M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaIIOB. MeTaimnueckasi CBsI3b
U MeTajyinyeckas KpHCTaJUIMYecKass pemérka. OIEeKTPOXUMHUYECKHH psf

HaIpsHKEHUH METaJUIOB
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dusnyeckue U XUMUIECKHE CBOMCTBA MeTauToB. OOIIHE CIIOCOOBI TTOJTydeHUS
MeTayutoB. [ToHsTHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3alIIUTHI UX OT
koppo3uu. CriaBsl (CTalib, YyT'yH, JIOPATIOMAHNAM, OpOH3a) ¥ MX TPUMEHEHHE

B OBITY U MPOMBIILJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cCUCTEME XUMHUYECKHX
anemenToB /[.1. MenpeneeBa; CTpoeHHE MX aTOMOB; HAXOXKJACHUE B IPUPO/IC.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpHs U Kajus). OKCHIbI
U THAPOKCUIBI HaTpus W Kanus. [[puMeHEHHE MICIIOYHBIX METALIOB M HX

COEeIUHEHNN
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Illenoyno3eMenpHbIE METAJIBl MarHdi W KajJdbLMA: IIOJOXKEHHE B
Ilepuomnueckoit cucreme xumMudeckux 3nemMeHToB J[.M. MeHneneesa;
CTPOEHUE MX aTOMOB; HaxoXkjeHue B mpupoje. Ouzndeckue U XUMUUYECKUE
CBOWCTBA MarHus W KaJlblus. BakHeWne coeIuHEeHHs KablIusa (OKCHI,

TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AIIIOMUHHN: TIOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMa; HAXOXKIACHHUC B IIPUPOIC. duznyecKkue u
XHMHUYECKHE CBOMICTBA AaIIOMHUHMUSL AM(I)OTepHHC CBOMCTBAa OKCHAA H

TUAPOKCH A A TFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMmuueckux 3iuemeHToB J[. 1.

MeHneneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B MPHUPOIAC. dusnueckue u




XUMUYECKUE CBOMCTBA jxene3a. Okcuapl, ruapokcuabl u conu xenesa(ll) u

xene3a(Ill), ux cocras, cBOMCTBA U MOTYYECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
uX (U3NYECKMMHU CBOWCTBAMU; M3YYEHHUE PE3yAbTaTOB KOPPO3HU METAJUIOB
(BO3MOKHO HCIIOJIb30BAaHUE BUJICOMATEPUAJIOB), 0coOeHHOCTeH
B3aMMOJCHCTBUS OKCHMJA KajlbLUid U HaTpus C BOJAOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
npolecca TOpPEeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO HCHOJb30BAHUE
BHJIEOMATEPHUAJIOB); IPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX pEaKLUii HAa HOHBI
(MarHus, Kanplivg, amoMuHus, nuHka, skenesa(ll) u xeneza(Ill), meau(Il);
Ha0JII0/IEeHUE U ONMCaHUE MPOLIECCOB OKpaIIMBaHUs IIJITAMEHH HOHAMU HATpHs,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BHUJEOMAaTEpHAaJOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U THAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANBHBIX 33/1a4 1o TeMe «BakHelne MeTaibl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YesloBeKa. XUMUS U 370pOBhe. be3omacHoe uCob30BaHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBast momoImp Mpu XUMHYECKHX OXKOTax U

OTpPAaBJIICHUAX

4.2

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XUMHUYECKOE  3arps3HEHuE
okpyxatomei cpeabl [IJIK. Posib XuMuu B pelieHu 3K0JIOTHYECKUX TPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOIOB (Yrojib, MPUPOIHBIA ra3, HedTh),

OPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMHUYECKUM OKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcpuaoB (CTGKJ’IO, CIIJIaBbI

MCTAJIJIOB, IIOJIUMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HAaBAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U NPaKTUYECKOU
NeITENbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX METOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUYCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  JJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATeIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JTOCTH)KCHUSX
XMUMUYECKOH HAayKH, YTO IMO3BOJUT OOyJArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyamymed  mpodecCHoHaIbHOU
NEeSITEeIbHOCTH ¥ CIEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIBHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETO

o01ero o0pa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUEC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

BaO)XHEHIINE XUMUYECKUE MOHATHS: XMUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OJHOPOAHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEJBHBIE aTOMHAs U MOJEKYISIpHas
Macchbl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUECKas
peakuys, peakUuu COCIUMHEHMs, PEaKUUH pPas3JIOKEHUs, pPEaKLuu
3aMeIlleHHs], peakul oOMeHa, TEeIUIOBOM 3((EeKT peakiyu, K30- U
9HAOTEPMHUUECKNE PEAKIMH, PACTBOP, MAcCOBasl OISl XUMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad HOJIA W  MPOUCHTHaA




KOHIICHTPALUA BEUIECTBA B PACTBOPE, AP0 aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTa b, PaJHyC aTOMa, BaJEHTHOCTb, CTEIECHb
OKHUCJICHMs], XUMHUYECKas CBS3b, JJIEKTPOOTPULIATEIILHOCTD, IOJISPHAS
Y HENOJSAPHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs], MIOHHAs, METAJUIMYECKasl,
MOJIEKYJISIpHAsi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEJIEKTPOJIUT,
UIEKTPOJUTHYECKAs MCCOLUALNs, PEaKUMM HMOHHOIO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKLUW,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE W BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peaKIHu,
CKOPOCTb XUMHYECKOW peakuuu, karanuszarop, IIJK, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTajJIpo

2.3

TEOPUU  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJUTUYECKOU JTUCCOIHAITIN

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TMPAaBWJIBHO WCIIOJB30BaTh HW3YYCHHBIC BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TIPOJYKTHI  MEpepabOTKU  MPHUPOJTHBIX  HUCTOYHHUKOB
YTJII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ra3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HA MPOM3BOJCTBE M TOHWMAHHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB JUIi  OpraHM3Ma  YeJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XUMHUYECKUX IMPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYTIUX

y‘le6HBIX IpeaMETOB

33

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOPMALUU
0 XMMUM (HaydHas U Hay4YHO-TIONMYJISpHas JUTeparypa, CIOBapH,

CIIPAaBOYHHMKHU, HHTEPHET-PECYPCHI)

34

YMCHHC 0OBEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HUX
NpeBpaliCHUAX W  [MPAKTHYCCKOM MMPUMCHCHHUU n  yYMCHHUC

HCIIOJIb30BaTh €€ s peuIcHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4




Biianenue ocHOBaMM MOHATHWHOIO anmapara U CHUMBOJHAYECKOIO
SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMYECKHX BEUIECTB,
YpPaBHEHUN  XMMHUYECKUX PEAKUUN; OCHOBAMH XHMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHaiibHOIN)

YMeHne 0ObSICHATH CBSI3b MOJIOKEHHsI eMeHTa B [leproanyeckoi
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB
XMMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOliee 4Yucio
UIEKTPOHOB), PACIPENECIICHUEM DJIEKTPOHOB IO JHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEpUOa0B, KaJIUAd U KaJIbLUA

IIpencraBnenue O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX IJIEMEHTOB (pauyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
MPOCTHIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lepuognueckoit cuctemMe (B MallbIX TMEpUOAAX H  TIABHBIX

MOArpYIIax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa

Ymenue knaccuuuupoBarb:

7.1

XUMHNYECKHUE IJIECMCHTBI

7.2

HEOPraHN4YCCKUEC BCIICCTBA

7.3

XUMHNYECKHUEC pCaKIINU

YMeHue onpenensiTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHUYCCKUX 3JICEMCHTOB, 3aps/]g

HOHa

8.2

BUJ XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B

COCAUMHCHUAX

8.3

XapakTep cpelibl B BOJHBIX paCTBOPax BeUIeCTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCJIUTCIIb U BOCCTAHOBUTCIIb

YMeHue XapaKTCpu30BaTb (bHSH‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOpOJa, Tpadur, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHMH,

KaJIbIIUHA, aJTIOMHHHH, KEJIe30)

9.2

CIIOHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI
metanoB [-IIA rpymm, amromunus, meau (11), nunka, xenesa (I u

III), oxcunst yruepona (II u IV), kpemuus (IV), azota u docdopa (111




u V), cepot (IV u VI), cepnHucras, cepHas, a30THUCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MpPOTHO3MPOBAaTh M  XapaKTEpU30BaTb CBOMCTBA BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

03 3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIISITh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIIHil,
B TOM YHCJIE:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPKIAFOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEXKY HUMU
11 YMeHue BIUUCIITh (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYSIPHYIO M MOJIAPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COSMHCHUHT
11.2 MAaCCOBYIO J0JIIO BEIIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 M0 YPaBHEHUSM XUMHUUYECKHX PEAKIUHA W HAXOIUTh KOJIMYECTBO
' BEIIECTBA, 00bEM M MAcCy peareéHTOB WUJIU MPOIYKTOB PEAKIIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH HAy4yHOT'O0 TMO3HaHUSA (HaAOIIOIEHUE,
121 HU3MEPEHHE, SKCIICPUMEHT, MOJCIIUPOBAHNE) TIPU U3YyUCHUH BEIISCTB
' U XMMHYECKUX SIBJICHHM; yMeHHe CchOpMyIUpoBaTh MpodiIemMy u
PEUIOKUTH MYTH €€ PEeIIeHUs
122 0e30omacHOil pabOThl C XUMHUYECKHMMH BEIIECTBAMH, XUMUYECKOU
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHUEM
npaBUIaMu 0e301acHoOro oOpareHus c BEIISCTBaMU,
HCIIOJIb3YEMBIMH B MOBCEIHEBHOMW >KM3HU, MPAaBUJIAMH MOBEJICHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;

INOHUMAHUEC BpCaa (OHaCHOCTI/I) BO3JICHCTBUS Ha KUBBIE OpraHnu3MbI
OHpC)ICJ'IéHHLIX BCIICCTB, CII0c000B YMCHBIICHUA )51

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JICHCTBUSI




13

Hannuwne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYILICCTBIICHUSA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLUE MPU3HAKUA MPOTEKAHU XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOO0B pa3JielIeHus cMecel

13.3

IOJlydeHUE KHCIOpOJa M H3Yy4eHHE €ro CBOMCTB; IOIy4EHUE
BOJIOPOJIa U U3y4EHHUE €r0 CBOICTB; MOJIy4EHHE YIIIEKUCIOTO raza u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIOpaHm)Xa U
dbenondTanenHa) Ay ONpeAeeHNs XapakTepa cpebl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOWMCTB HEOPTraHWUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMO/ICHCTBUSI KUCIIOT C METaJUIaMH,
OKCHUIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajla JpYrMM U3 pacTBopa COJIH;
uccienoBaHe amGoOTEepHbIX CBOMCTB THUIAPOKCHUIOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); ((3H€KTpOHHTquCKaH
AUCCOL A, «Baxuelimue HeMeTallIbl U HUX COCOUHCHUA,

«Baxnennne MeTalIbl M UX COCIUHCHU I

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WILIIIOCTPUPYIOLIIUE  MPU3HAKU
NPOTEKaHHs PeaKkMii HOHHOTO OOMeHa; KaueCTBEHHBIC PEaKluu Ha
IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HMOHBI: XJIOPUA-, OpOMMI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHHS, MAarHUsl, KaJbIHsl, aTFOMUHMS,

xenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenne:




NPEACTaBIATh Pe3yJabTaThl 3KCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXJAy  peajllbHO  HaOIr0JaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M IPOLIECCaMU, TPOUCXOJSALUIUMH B

MaKpo- 1 MUKPOMHUPE, OOBACHATh IPUYHUHBI MHOTOOOpa3usl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue d3neMeHThl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKHUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocuTeNbHAs AaTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHaA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COEIMHEHNH

1.5

KonnuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bEM Ta30B.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusznyeckrue W XUMHYECKUE SBICHUSA. XUMHUYCCKAs peaKknusa nu eé IIpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonuueckuit 3akoH. Ilepuoanueckas cucreMa XHUMHYECKUX DIIEMEHTOB
JA.N. Menneneesa. [lepuonsl u rpynmbl. @U3HYECKUN CMBICI MOPSIAKOBOTO

HOMEpa, HOMEPOB IICpUoJa U I'pyImIibl 3JICMEHTA

2.2

Crpoenune aromoB. CoctaB aToOMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 00004eK aToMOB TepBbIX 20 XMMHUYECKHUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /[.1. MeHneneeBa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHMH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
[epuoaoB, Kajluid, KaJlbLUA (paz[I/cha aTOMOB, OJJICKTPOOTPULATCIbHOCTH,
MCTANIMYCCKUX H HCMCTAIMYCCKUX CBOﬁCTB) U HX COCAUHCHUM B
COOTBETCTBHH C IIOJIOKCHHUEM JOJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HCHOJ'IHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAUIMYECKUX PEIIETOK (aTOMHAasi, HOHHAs, METaJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueline npencTaBuTeNd HEOPraHWYECKUX BellecTB. Hemertamnsl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanus ¥ HOMEHKIATypa HEOPTraHMYECKHX COCAMHCHHN: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolye; OCHOBAaHMN (LIENOYM W HEpaCTBOPHUMBIE OCHOBAHHSA);
KHACIOT (KUCIIOpOJCONIepKalie ¥ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYeCKue W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyeckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJiud, Mardius U KajJblus, aJJFOMUHUSA, KEJIC3a. BHCKTpOXI/IMI/IquKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHAE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusndeckue U XMMUYECKHE CBOMCTBA OKCHUIOB HemeTayioB: cepsl (IV, VI),
aszota(ll, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuaus(1V). [lonydaenne

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBorictBa okcumoB: MetawioB IA-IIIA rpynm, ruaka, meau(Il) u

xenesa(Il, I). [Tonyderne OKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIIOMHHHUSA, >Kene3a, LuHKa). [logydyeHue OCHOBaHUN W

aM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOH, KpeMHHEBOM, yronbHOU. OcoObie
XMMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHON CEpHOM W a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenne comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOJd4, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKka, cepH0171 Y a30THOM KHCIIOT B MIPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMUYecKIX peakiiii Mo pa3InyHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3PQEKTy, MO

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX SJIECMECHTOB

5.2

TermnoBoit 3peKT XUMUYECKOH pEeakIuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U 3HI0TEpMUYECKHE peakuuu. TepMoXuMHUYEeCKHe YpaBHEHUS

53

OKHCANTENEHOBOCCTAHOBUTENIbHBIE peakiui. OKUCIUTENN U BOCCTAaHOBUTEIN.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJIEHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust AMEKTPOTUTHUECKON auccorranuu. KatuoHbsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIJEKTPOoJIUTHI. CHUIIBbHBIC B clTa0ble AIeKTPOIUThl. CTeNeHb TUCCOIUaIlin

5.5

Peaknun rmoHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKlnii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKUN

XHUMHS ¥ OKpYXarolias cpeia

6.1

BemiectBa u marepuanibl B MOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMUMHUYECKUX PEAKIHMi B J1Ta0OpaTOpuul U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX O0XKOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXaromel cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HeHUE TOYBbI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeAOoTBpAILEHUs
[Ipenenbras momyctumas koHneHtparus BemiectB (I1/IK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX MpobieMm. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0sA

6.3

[Mpumenenwue cepsl, a3ota, hocdopa, yrieposa, KpEMHHS U UX COCTUHCHHI B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMmeHeHue
METAJIJIOB W CIUIABOB (CTajlb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTMHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIMThI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HePTh),

IPOIYKTHI X TepepaboTKu (OeH3HH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTINLICPUH, YKCYCHasl I(I/ICJ'IOTa).
[ToHsATHE 0 OMOJIOTMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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